SUMMARY The anatomy of the left atrioventricular valve, a mitral valve unless there is atrioventricular discordance, was determined by cross sectional echocardiography in 15 young patients with congenital lesions and seven with rheumatic lesions. These results were compared with findings at operation. The preoperative diagnosis was accurate in 18 (80%). In the remaining four patients inaccurate echocardiographic diagnosis was due to the mistaken identification of clefts in redundant and multicuspid valves and of absent chordae that were thought to be ruptured chordae. In four patients a subvalvar abnormality was identified by echocardiography.
The appropriate management of young patients with left atrioventricular valve disease that is severe enough to require surgical treatment is assisted by a knowledge of the anatomical abnormalities before operation. With some lesions mitral valve replacement is inevitable. With others, however, mitral valve repair will achieve good haemodynamic results. The severity and cause of the lesion are not difficult to assess but with invasive investigation it is difficult to define the anatomy of the lesion before operation.
Echocardiography has provided valuable information on the anatomy of the abnormal left atrioventricular valve.' The M mode is useful in detecting mitral stenosis but is of little use in defining the anatomy2 except in occasional lesions. Cross sectional echocardiography allows better definition of the cusps, subvalvar apparatus, and valve mobility. 3 We prospectively determined the accuracy and reliability of cross sectional echocardiography in assessing the anatomy of surgically important
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Patients and methods
The criteria for inclusion in the study were (a) presence of left atrioventricular valve disease severe enough to need operation in patients aged <25 years; (b) valve apparatus in the parasternal long axis view, and by sweeping from the apex of the left ventricle to the outflow tract in the parasternal short axis view we assessed the valvar and subvalvar regions. A subxiphoid four chamber view was used to display the papillary muscles and chordae. The annular size was evaluated in the parasternal long axis projection as previously described.7 Prolapse has been defined as motion of the anterior and posterior leaflet producing bellying of the valve more than 2 mm above the atrioventricular groove in long axis and apical four chamber views. Unless they were in flailed valves the cusps were described as dysplastic when they were thick, lumpy, and with restricted mobility. Other descriptions are self explanatory.
Only six of the 22 patients had preoperative cardiac catheterisation with left ventricular angiography after echocardiography. Catheterisation was performed to assess additional lesions.
All patients had open heart surgery. The mitral valve was repaired in seven and replaced in 15; four of these had early reoperation after a failed repair. The Ortiz, Somerville -The clean fish mouth appearance of the normal mitral valve orifice was not seen in the short axis view in any patient. All had abnormal coaptation and asymmetric opening and closing movements of the leaflets.
ECHOCARDIOGRAPHIC PREDICTION OF ABNORMALITY
The table shows the abnormalities predicted by cross sectional echocardiography. In 18 (80%) patients the diagnosis was correct. In four the preoperative diagnosis was wrong; three were mistakenly thought to have cleft anterior leaflets and one was diagnosed as having ruptured chordae. In case 16 a pentacuspid valve simulated the appearance of a cleft anterior leaflet. In the other two cases there was an unusual redundant prolapsed anterior leaflet that gave the impression of a cleft in the short axis view (fig 5) . The pentacuspid valve was initially repaired but regurgitation persisted. Repeat echocardiography suggested the reappearance of a cleft. At operation this was found to be the site of rupture of the suture line. The patient (case 13) with coarctation that was erroneously diagnosed as ruptured chordae had no chordae to the anterior leaflet.
SURGERY
The table shows the operations that were performed. Valve repair was initially performed in 10 patients; it failed in four of them. It was successful in one patient with mitral stenosis and five with mitral regurgitation associated with a prolapsed anterior leaflet, retracted posterior leaflet, and normal or slightly dilated annulus. Of the four in whom repair failed two had dysplastic valves (one with a concomitant anterior leaflet prolapse), one had an isolated anterior cleft and prolapse, and the other had absent chordae. All four had an associated coarctation. The patient (case 16) with the pentacuspid valve has had two repairs but regurgitation has remained severe and the valve will be replaced.
Valve replacement was performed as the first procedure in 11 patients-six with dysplastic valve cusps, three with severe subvalvar lesions (short, retracted chordae, ruptured chordae, absent chordae, and calcified papillary muscles and chordae), and two with a combination of prolapsed anterior leaflets and hypoplastic posterior leaflet but with severe annular dilatation and elongated chordae.
Discussion
We studied only patients with mitral disease that was severe enough to require surgical treatment and we cannot comment on the accuracy of cross sectional echocardiography in recognising less severe abnormalities of the mitral valve.
Cross sectional echocardiography is better than angiography for viewing valve motion, morphology, and the anatomy of the valvar and subvalvar apparatus in several planes. Thus it gives precise information on all parts of the mitral valve. In this series the examination reliably recognised prolapse of the mitral valve leaflets, dysplastic, lumpy valves, retracted and hypoplastic posterior leaflets, annular dilatation, and abnormalities of the chordae and papillary muscles, such as rupture, retraction, and calcification. Single papillary muscle, parachute valves,7 and double orifice valves8 are also recognisable.
The was not encountered in this prospective study; the only patient with a cleft had an unusual redundant anterior leaflet that prevented the repair. Valve replacement is probably inevitable when valves are dysplastic and are causing serious haemodynamic disorder, in the presence of ruptured or absent chordae, and when serious papillary muscle disease is causing chordal shortening. We accept that there is considerable variation in the surgical management of mitral valve disease and that others may succeed in repairing some of these lesions.10
Cross sectional echocardiography is a reliable method of assessing the anatomy of important mitral valve disease. When this technique is coupled with clinical assessment and other non-invasive investigations, patients may be sent for surgery without cardiac catheterisation and angiography. Cross sectional echocardiography helps to predict the possibility of repair or the need for replacement and thus may influence the timing of operation.
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